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LETTERS TO THE EDITORMETHODS, OUTCOMES, AND
RELATIONSHIPS
To the Editor:
Methods that quantify hemody-
namic outcomes are essential after ven-
tricular shape rebuilding. The
December 2010 issue contains 2
thoughtful articles that evaluate surgi-
cal ventricular restoration (SVR) byus-
ing pressure–volume loops to address
diastolic function1 and echocardio-
graphic differences in end-systolic
and end-diastolic volume to determine
cardiac output.2 NewYork Heart Asso-
ciation (NYHA) classification im-
proved in both reports (from 3.3 to
1.41 and 2.6 to 1.62), yet the results im-
ply passive diastolic stiffness increases,
and similar diastolic dysfunction out-
comes are observed as in patients in
heart failure with preserved systolic
function3 while stroke volume de-
creases in 71%.2 Conversely, respec-
tive 6-month and 4-year follow-up
studies demonstrate improvement
with exercise to imply clinical diastolic
dysfunction does not seem to occur and
stroke volume must increase to im-
prove NYHA status. These relation-
ships of patient data during exercise
suggest that these quantifiably im-
paired hemodynamic outcomes after
SVR might be somewhat misleading.
Pressure–volume loops to evaluate
diastolic dysfunction use only heart
rate to evaluate a variable that is not
clinically separate during exercise, as
suggested within the heart rate discus-
sion.1 Heart rate might separate the ef-
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varies contractility, preload, and after-
load, perhaps showing why SVR im-
proves NYHA criteria from 3.3 to 1.4
after exertion. Westermann and col-
leagues4 studied patients not undergo-
ing operations and described this vital
difference between exercise and pres-
sure–volume loops by showing that
pacing alone caused findings that mir-
rored the pressure–volume loops find-
ings previously reported by Tulner and
associates5 after SVR. Conversely,
adding supplemental hand-grip exer-
cise excluded changes in ventricular
stiffness, increased stroke volume,
and allowed a wider chamber size. Re-
sults during exercise provide the true
functional end point, and therefore
the validity of theoretic calculations
at rest to predict clinical outcomes
needs testing during exertion.
Stroke volume increased at 80
beats/min in this recent pressure–vol-
ume loop study,1 whereas Di Donato
and coworkers2 reported a 71% re-
duction when only echocardiography
was used to measure stroke volume.
Moreover, 90% 4-year survival was
reported2 without correlation of clini-
cal improvement in patients whose
stroke volume increased or decreased.
This discrepancy may be clarified by
following the authors’ suggestion to
do magnetic resonance imaging stud-
ies to determine 3-dimensional vol-
ume rather than echocardiography to
determine 2-dimensional volume. Po-
tential application of these stroke
volumefindings has important implica-
tions because the suggestion that SVR
has neutral outcomes in akinetic ventri-
cles would imply that the vast majority
of patients who retain this anatomy af-
ter only revascularization might not
haveagoodresult.This suggestioncon-
tradicts the literature,6 except for the
STICH trial, in which the post-SVR
left ventricular end-systolic volume in-
dex decreased only 19% compared
with the 40% reduction in registry re-
ports of more than 1500 patients. Con-
sequently, methods should correlate
with clinical outcomes to have validardiovascular Surgery c July 2011relationships because measurement
consistency should not be the only ba-
rometer of clinical validity.
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In his letter, Dr Buckberg refers
to our article1 on stroke volume (SV)
changes after surgical ventricular re-
construction (SVR) and to the article
by ten Brinke and colleagues2 that ap-
peared in the same issue of the Journal
in December 2010. Dr Buckberg com-
mented on the contradiction between
hemodynamic parameters worsening
and clinical improvement at follow-
up shown in the 2 studies and con-
cludes that measurement modalities
must correlate to clinical findings to
be effective; otherwise, they may be
misleading. In other words, Dr Buck-
berg questions the appropriateness,
